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Patient information: A handout on osteoarthritis, written by the author of this article, is provided on page 57. tomography or magnetic resonance imaging, are rarely needed unless the diagnosis is in doubt and there is a strong suspicion for another etiology, such as a meniscal injury. Figures 2 through 4 show examples of radiography of the hand, hips, and knee. Laboratory testing usually is not required to make the diagnosis. Markers of inflammation, such as erythrocyte sedimentation rate and C-reactive protein level, are typically normal. Immunologic tests, such as antinuclear antibodies and rheumatoid factor, should not be ordered unless there is evidence of joint inflammation or synovitis, which makes autoimmune arthritis a more likely diagnosis. A uric acid level is recommended only if gout is suspected. Because false-positive results are possible, ordering some of these tests may add unnecessary confusion if the pretest probability of gout or an autoimmune arthritis is low. 4, 5 Rheumatic panels (e.g., erythrocyte sedimentation rate, rheumatoid factor, antinuclear antibodies, uric acid, Lyme serology in some areas) have an especially high rate of false-positive results in primary care populations. An American College of Rheumatology clinical guideline recommends against the routine ordering of arthritis panels for patients with joint problems. 6 
Treatment
Treatment choices fall into four main categories: nonpharmacologic, pharmacologic, complementary and alternative, and surgical. In general, treatment should begin with the safest and least invasive therapies before proceeding to more invasive, expensive therapies. All patients with osteoarthritis should receive at least some treatment from the first two categories. Surgical management should be reserved for those who do Figure 5 presents a steppedcare approach to treating osteoarthritis. of-motion exercises. The researchers found statistically significant improvements in a validated arthritis symptom score at six, 12, 18, and 24 months.
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A Cochrane review of exercise for osteoarthritis of the knee concluded that landbased exercise can result in short-term reduction of pain and improvement in physical function. 10 A similar Cochrane review of water-based exercise for knee and hip osteoarthritis showed improvement, but the results were not as robust. 11 A randomized controlled trial of 200 persons compared education by a primary care physician to exercise supervised by a physical therapist. The supervised exercise program had better short-term outcomes, but the differences were no longer noted at 36 weeks. 12 Therapeutic ultrasound is a physical therapy modality often used in osteoarthritis treatment. A Cochrane review of this modality concluded that although statistically significant improvements were noted in visual analog pain scales following therapeutic ultrasound for knee osteoarthritis, the clinical significance of these changes is questionable. 13 The authors found that the studies were underpowered to properly determine the effectiveness of therapeutic ultrasound for knee or hip osteoarthritis. A Cochrane review on transcutaneous electrical nerve stimulation found no clinically significant improvement in knee osteoarthritis pain. 14 Because obesity is considered a major risk factor for osteoarthritis, studies have investigated whether weight loss improves patient outcomes. A meta-analysis of weight reduction and knee osteoarthritis concluded that weight loss of 5 percent from baseline was sufficient to reduce disability. 15 Additionally, pain and disability were reduced if patients lost more than 6 kg (13.2 lb). 15 Aerobic exercise is important for weight loss, but can be challenging in persons with osteoarthritis of weight-bearing joints. Swimming, elliptical training, cycling, and upper body exercise may help in such cases.
Other nonpharmacologic treatments include bracing and splinting to help support painful or unstable joints. A cane can help reduce the weight load in persons with hip or knee osteoarthritis, but it needs to be properly fitted and used on the side contralateral to the affected joint.
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PHARMACOLOGIC
The mainstay of treatment for mild osteoarthritis is acetaminophen. 16 It is inexpensive, safe, and effective. A 2006 Cochrane review concluded that acetaminophen is better than placebo for treating mild osteoarthritis, and equal to nonsteroidal anti-inflammatory drugs (NSAIDs), but with fewer gastrointestinal adverse effects. 16 Patients should be instructed to take 650 to 1,000 mg of acetaminophen up to four times per day to relieve osteoarthritis symptoms. The U.S. Food and Drug Administration recommends no more than 4,000 mg of acetaminophen per day to avoid liver toxicity. It further cautions patients to be aware of coincident use of other over-the-counter or prescription medications that may contain acetaminophen. 17 When acetaminophen fails to control symptoms, or if symptoms are moderate to severe, NSAID therapy is recommended. NSAIDs as a class are superior to acetaminophen for treating osteoarthritis. 16 Patients taking NSAIDs should be cautioned about adverse effects, which may include gastrointestinal bleeding, renal dysfunction, and blood pressure elevation (number needed to harm = 12). 16 There have not been many head-to-head studies comparing nonsteroidal agents, so less expensive, generic products are appropriate (e.g., ibuprofen, naproxen, diclofenac).
Cyclooxygenase-2 inhibitors, such as celecoxib (Celebrex), have an improved safety profile for gastrointestinal adverse effects, 18 but are costly and confer an increased cardiovascular risk.
19 Table 2 lists medications commonly used to treat osteoarthritis, typical dosing, and relative costs.
Opioids are often used to treat pain and are an option for osteoarthritis pain. Because of the potential for abuse, opioids should be an option only if the patient has not responded to acetaminophen or NSAID Swimming, elliptical training, and cycling are exercise options for patients with osteoarthritis in weight-bearing joints.
therapy, or cannot tolerate them because of adverse effects. Opioids should be prescribed first at low dosages and carefully monitored to evaluate for potential dependence. Opioids also may cause chronic constipation and can place older patients at risk of falls. 3, 20 Intra-articular injections of corticosteroids or hyaluronic acid are another option for treating osteoarthritis. The use of intraarticular corticosteroids primarily provides short-term relief lasting four to eight weeks. It has proven effectiveness in osteoarthritis of the knee, 21 ,22 but may not be as effective for osteoarthritis of the shoulder 23 or hand. 24 Many physicians inject a corticosteroid and a local anesthetic, such as lidocaine (Xylocaine). The lidocaine can provide some immediate relief, which confirms that the medication was injected into the correct area. Patients should be warned of a potential flare-up of symptoms within the first 24 hours, followed by an improvement from baseline at 48 hours. Repeat injections are possible in the same joint, but usual practice is limited to four injections annually. 25 Intra-articular hyaluronic acid injections, also known as viscosupplementation, are widely used by orthopedic surgeons to treat osteoarthritis of the knee. There has been some debate about the effectiveness of viscosupplementation in earlier studies, most of which were manufacturer-sponsored studies. However, a Cochrane review of 76 clinical trials concluded that viscosupplementation was effective for treating knee osteoarthritis. 26 The treatment effect often lasted for up to four months and led to improvements in pain and function. 26 The biggest drawback of hyaluronic acid injections is the cost. Table 3 provides a cost comparison of intra-articular injections.
There have been head-to-head trials of corticosteroid injections versus hyaluronic acid. A meta-analysis of knee injections found that corticosteroids had a better short-term response rate and were equal to hyaluronic acid in the intermediate four-to eight-week range, but were inferior to hyaluronic acid after eight weeks from the time of injection. 27 Therefore, in stable patients with an acute flare-up of osteoarthritis symptoms, corticosteroids may be preferred. For patients experiencing chronic osteoarthritis pain, hyaluronic acid should be considered. The technique of injection is the same for either medication.
COMPLEMENTARY AND ALTERNATIVE MEDICINE
A meta-analysis on the effectiveness of acupuncture for osteoarthritis of the knee found only short-term benefit, which the authors described as clinically irrelevant. 28 Acupuncture can be of benefit in chronic low back pain, but studies do not differentiate the etiology of the back pain. 29 The most widely used supplements for osteoarthritis are glucosamine and chondroitin. The literature consisted of small clinical trials until the release of the Glucosamine/ Chondroitin Arthritis Intervention Trial (GAIT), which included more than 1,500 patients. The trial had five arms comparing glucosamine alone, chondroitin alone, a combination of glucosamine and chondroitin, celecoxib, and placebo. The results were favorable only for the combination of glucosamine and chondroitin, which appeared to be effective for moderate to severe osteoarthritis of the knee. 30 Chondroitin alone did not show benefit for osteoarthritis of the knee or hip in a meta-analysis. 31 Balneotherapy is a heterogeneous group of treatments also known as spa therapy or mineral baths. A Cochrane review concluded that mineral baths were of some benefit to patients with osteoarthritis, but the authors addressed methodologic flaws in the studies and urged caution in interpreting the findings. 32 Capsaicin cream is a topical analgesic derived from chili peppers. It has been found to be superior to placebo in treating osteoarthritis pain. It is widely available, is relatively inexpensive, and can be used as an adjunct to standard osteoarthritis treatments. 33 There also is evidence supporting the use of the supplement S-adenosylmethionine (SAM-e) to reduce functional limitation,
SORT: KEY RECOMMENDATIONS FOR PRACTICE
Clinical recommendation
Evidence rating References
Physical therapy using land-based or water-based exercise can help reduce pain and improve function in patients with osteoarthritis.
B
10-12
Acetaminophen should be used as first-line therapy for mild osteoarthritis. A 16
Nonsteroidal anti-inflammatory drugs are superior to acetaminophen for treating moderate to severe osteoarthritis.
A 16
Intra-articular corticosteroid injections can be beneficial for short-term (i.e., less than eight weeks) relief of osteoarthritis pain of the knee.
Compared with intra-articular corticosteroids, intra-articular hyaluronic acid injections of the knee are less effective in the short term, equivalent in the intermediate term (i.e., four to eight weeks), and superior in the long term.
The combination of glucosamine and chondroitin may decrease pain in patients with moderate to severe knee osteoarthritis, although the evidence for this effect is limited and inconsistent.
B 30
Patients who have continued pain and disability from osteoarthritis of the hip, knee, or shoulder despite maximal medical therapy are candidates for total joint replacement. but not compared with placebo in patients with osteoarthritis pain. The effectiveness of SAM-e is comparable to that of NSAIDs in some studies but with fewer adverse effects.
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SURGICAL
Surgery should be reserved for patients whose symptoms have not responded to other treatments. The well-accepted indication for surgery is continued pain and disability despite conservative treatment. The most effective surgical intervention is total joint replacement, with excellent patient outcomes following total joint replacement of the hip, knee, and shoulder. 1, 35 Many different prosthetic devices are available; however, controlled trials comparing the various devices are lacking. Patients can expect that most current joint prostheses will function well for 15 to 20 years. 35 There are other surgical approaches to osteoarthritis treatment, but they have not equaled the success of total joint replacement. Randomized trials of arthroscopic debridement for osteoarthritis of the knee have consistently failed to show an advantage over maximal medical therapy combined with physical therapy.
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Data Sources: The database Essential Evidence Plus was searched on February 24, 2010. A PubMed search using the key word osteoarthritis was performed in March 2010. The Cochrane Database of Systematic Reviews was searched for various osteoarthritis treatments. Additional articles were found using the search engine in MD Consult, as well as articles found in the reference section of several of the articles previously read.
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